4-Methylthiobenzoic acid reduces cisplatin nephrotoxicity in rats without compromising anti-tumour activity.
Administration of 4-methylthiobenzoic acid (MTBA) (100 mg/kg) strongly reduced cisplatin nephrotoxicity (7.5 mg/kg, 20 min after MTBA) in rats as determined by histopathology and blood urea nitrogen. Anti-tumour activity against a colonic adenocarcinoma, CC 531, that was implanted in rats, was unaffected by MTBA pretreatment. Studies with isolated renal proximal tubular cells (PTC) demonstrated that preincubation of the cells with MTBA diminished cisplatin nephrotoxicity in vitro as it did in vivo. Preincubation of the PTC with probenecid completely abolished the protective effect of MTBA against cisplatin toxicity. These data indicate that MTBA is actively transported into the PTC. The mechanism of action of MTBA was investigated by NMR studies which showed that cisplatin and cis-diamminediaquaplatinum(II), its hydrolysis product, reacted with the methylthio-sulphur. We suggest that MTBA after selective accumulation in the kidney inactivates cisplatin intracellularly by nucleophilic attack of the methylthio-sulphur to the Pt-moiety. Since MTBA shows no acute toxicity in the rat, even if administered at very high doses, it may be useful to suppress the nephrotoxic side effects of cisplatin anti-tumour therapy.